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z^z^oii 4i^>./:^eiioi ^^o] ^g^^cf. ^^^11^<^^^ ^^^^V7l ^^><^. Ir^^-^g^ >^<^1 

afl^l-o] <>\]3^\^X\<^^^ ^^^^]^^. 7l^fil ^13 ^Hl^q^ 

^I'^f^sl ^-^^^ Jt#Al7l^ TflolH ^5.^^ :^]2 ^<a^^ ^^^*>i, ^13 oil 311 
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^ ^^>: 2003/11/18 




32-4 



1020030030883 <a^>: 2003/11/18 

i=]-#^ll^* ^^^]^^] ^ H ^Idi^J-'^ {TRANSISTOR HAVING MULTI CHANNEL AND METHOD 
OF FABRICATING THE SAME} 

£ Ib^ 3£ la^ A-Al- ^^HolT=f. 
S. Ic^ £ la^ B-Bl- n^£)- ^^S-Olcf. 

S. 2a S. 9a^ ^ ^^S] ^X\<4c>\] rc)-^ B^^l^fiE^o] -g^^M ^ 

£ 2b tfl^l :£ 9b^ z^-z^ £. 2a vfl^l £ 9afi] A-A» 

£ 2c i^^l £. 9c^ :£ 2a vfl^l £ 9aSl B-B^ ^«fl^ ^^£l-<^lcl-. 

£ lOa^ ^ ^'^S] ;5l]2 -MAlo^lo]] 4=. M-b^-hE ^g^iojcf. 

£ lOb^ £ lOa^ A-A* tq-ef 41*fl^ ^^£^li=l-. 
£ lOc^ JE lOa^ B-Bl- ^Bfl^ ^ir^S^^lcf. 
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1020030030883 %^ "^7.}: 2003/11/18 

<12> H^;^l>iE^^ 3717}- #<H1:J1, ^^^<a-ol ^0>^o11 E^;^l>,Blo^ #^^^7> ^ 

<13> ^ «Vt^o1 «^1^^;^> *m 7l^^ ui)-;^]^ ;^ltb^ #^^^» ^ 

^/^211<?1 'g"^!:*^! ^^^€l=f. ^7] ^fl^«^^^ -^1-^ ^ ^7] Z^- Al-O]^ 
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1020030030883 #^ <y^>: 2003/11/18 

^«fl ^'S^^Jl, ^^-71 TflolH 3fl€ ^ tiVS^l 7]:^ A>ol atl- ^7] ^11 ^-^i^i- 3J|l^oil Si 

^^^fl^^^q-i-fil ^i-^^<Hl^ ^fl^<^l ^^^£1^1 ^£ ^cf. :£ cl-^Til^, ^ 

71 n>^H SflEl^ ^1-71 <^^51 ^^VY ^H^f^^ ^2]-^^ <^1^51<H -^^71 X3>^a 2fl^ 

^ ^^j-^ A].ol<^l ^oM 7l]olH Sflliol c^;^>£lc>l 7fl7ll^ ^£ Sicf. olofl^ A^1.7l 

^i-^^<^l:£ ^m<=>] ^-^^€4. ^ ^J-7l TflolH 3fl^^ 4°}^ 

^ ^-g-^H ^ ^7] ^sg^fl^c^^^o] ^A^^ HV^^l 7l:^o| ^ 

^12 ^<SSV xfloll ^^^^ ^ olc^ .^V7] ;^12 ^^71 ^^^fl^<^^-i-^ ^1-^1- 7} 

TflolB ^^^^ 7MJ1, >a-7l TflolH 3lO^^ ^7] TflolH = ^ «Hl ^K^^ ^ 
t!:, 4i^i/:E.5fl«?l ^7] ^^^^ ^-f-*}*^ -^M ^-2.^/^efltl 

Si^-. IJ-^^ ^5.^1 7m«Hl B^^l* ^^^^3f ^Alofl, >^>7l H^^1<H1 2l«fl t!-^^^ 
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1020030030883 'U^}: 2003/11/18 

^ ^^-^l ^13 '^l^q^Al'g^o^ ^^^^ 711 o]E -2.^^^ ;tll2 ^^^-^ 

^^JW. ^^-71 ;^13 oll^llMAl^^^ ^iTl^H ^7l ^ ^12 oll5Zl^Al<g 3ll^o^ <g«- 

ia#Al7ljL, ^1-71 ;*lll ollSllflAlcg n^^^ ^^^^S. ^^^^^ 4 

^ 71-^^1=.^ 711 olH ^^^W. ^oi-7l ^12 ^^^^^ ^*^><^ -^M ;H13 ^]^^ 

^l^f^-^l ^^^^ ^^:il/^5ll^ ^^-71 TflolH 'y^^'^l ^^^t!:1=f. 

^^l^AS, ^j-7l m ^ ^12 oflsl^Al^ n^^o] aVS^l 7]:^ >^<Hl 

^11 ^ ^12 <^l5i1^Al<gf^^ lilCllS ^7] m. ^12 <^l2l^Al<g^S. ^ ^1-71 

H€^l7> ^^^^cl-. >a-7l >1U <^l3il^Al<g^o. ^sl^Tiispi-^^o.^ ^^^^ ^ ojj7^ >^7l ;*I12 
o)l5x]^Ai<g^^ ^A^^ o^r^^ 

^ ^'^oflA-l, B^^l^El^ 4i^>./^5ll^^ >a-7l ;^13 <='fl2l^Al<a^ uHofl 

*v«^ ^^^^ ^ H^;^i>iE-i^ ^7] :^]2 ^J^\6\] 

^o^S.^ ^^^^ ^ ^cf. 

^alM-. ^ ^^^^ «^7lA^ ^^Slo^;^]^ ^^Hll-oll tl-^j£l^1 ^JL Cf^ ^EflS ^JE 

91^. ^^]^. o^7lA-^ 4i7fl5l^ 7llAl^ ifl-g-ol ^X^B^>J[L ^ $XZ^ ZL^JL 

'^'^^^HlTll ^ ^^^^ ^«^l >^ o;^:£^ ^].7l ;*)l^£lol^l^ ^<^lcf. lE^ 
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1020030030883 ^^ <a^>: 2003/11/18 

1-<^1 ^ ^ '^^l-Sl ^711^ ^^^g-i- 71^1-71 ^^}c^ 3Jf^>S)ol^ ^ojcf. SE^. f^o] 

T=f€- 7l^ "^Vofl oxt^jL <^^s\o]^]^ ;§^ofl ZL^^ cf^ # 2Efe 71^ 31^ 

^ 9X^^ ^H°ll ^13^1 f^o] ^£ Si^f. t^>^flA-i ^^]ofl ^^x^ -^^ 

<23> £ ib^ £ laS] A-A» tcj-el- #1«fl^ ^^iEoltq-. 
<24> £ ic^ £ la^ B-B» Ttl-e)- ^isfl;^ ^^S-Olt^l-. 

<25> £la, lb ^ Icl- %1-2:^>'S, ^ ^^'Hl tCj-^- B.^^1:±:E-]^ «>:£^] 7]:^(10)oll ^^^^ H 

^^1(20)<^1 tt^^^ ^^oll ^^^^q.. o] E^;^]^E^^ A]S ol:^^ n^^^fl^"^ 

^(14a, 50)34, >a-7l ^^^fl^«^^l-(14a, 50)sl <a:^o]l ^^f^ ±SL^^/^^9l 
(52)^ ^7] ^^^fl^<^^4(14a. 50)^ ^7] H^^l(20)<Hl 

^'^^iCWa, 50)^ <^1§^ 7^ ^^-^-ll^ TflojE 3ilBi(34)ol 5fl^:)^ o;it:^.. ^l- 

7i TijoiE sii^(34)^ ^71 ^^^m'imiua, 50)^ ^^-Jf* 7>s.;^i^ci-. ^^7] ^^^m^m 

#(14a, 50)azf ^V7l 711 ojE 3(1 €(34) a>oH1 tIIoIb ^^nV(32)ol 7^7^S\o] o;^c}. ^V7l ^sg^fl 
^'^^*(14a. 50)^ ^^o^#^ ^i-^^im ^l-^H 4€(16a)<^l ^oM/^^^fl^"^^* 
(14a, 50)2^ ^7] TljolH 3|)^(34) X\.o]c;\] jflpcfl^cl-. ^7] ±SL^^/B.r^]9l 

*(52)£^ ^^o]] ±^^/B.i]]<^ ^^(42) Ol ^^^tq-. 4l^:di/:^e110l ;5l^(42)jT}. >^7l tiV 

£^1 71:^(10) A>ololl^ ^o^^ 3flBl(22)ol 7ll7l]Slol, ^^7] ^^^/^Z]]0] ^^(42)0] 

(14a, 50) ^ d^^^i/^eflol <^^l-(52)^ «ViEjHl 7l:^Sl y^]2 
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1020030030883 #^ 'U^}: 2003/11/18 

(30)<H1 mtlc^-. sfl^(34)^ T=fn>Ai ^-§-^H ^^7] ;^l2 

^^^K30)oll ^^^^ 7l]ol:S. ^H^(28) ^<^] ^ 9X^. SE^, rt^^/^efltl 

^^(42)^ /H12 ^«?^B]-(30)^ ^^^}^ ^7] <^^(52)<H1 

^12 ^^^(30) ^Hl ;^13 ^^5i-(36)ol ^ 9X^n, ^7] m ^^^H36)^ ^7] ± 

^^/^^]o] ^^(42)<^1 TllojH sflBi(34)o. ^7i^o.^ ^-^A]^!^ 

^t\., >a-7l ^<?!^(30)^ ^z]-;5l^]n^(26)ol c1 ^^^^ ^ SX^-. ^7] 

^^^i^m(26)^ ^7] ^SL^/E.^]o] ^^(42)^ ^^^^V^ ^91, ^7] ^<^^ 3fl€(22)ol 

s^^A^^ ^^7]^ <^>M2|-, 7]]o]^ ^H^(28)^ ^^^^V^ ■i-'y:, ^11 ^ 

<27> £ idl- %i-2:s>ia, ^ Tt^M. H^^l^Ei^ ^^^(52s) ^ -E. efl tl ( 52d ) '^l 2^-2^- Vs 

^ Vd7l- ^7>slJL. TllolH ^^(34g)ofl Vg7> ^7>S)^, >^7l ^fl ^ <^ ^ (14a , 50)#<Hl ^11^ 
(ch)ol ^^^^cf. -i-^l-^^ TllolH ^^o] ol7].^ nfl ^j-M"^ ^fl^«^l ^^^S] 

cf. o]o)l til^H ^ ^^^<^1 4€- H^^l:±iEl^ ^^^fl^«^^(14a, 50)^1 ^cifl ic|-el- 

^i^(driving current)!- ^ ^cf. 

<28> £ 2a i^^l £ 9a^ ^ ^i^^ ;^ll ^aIo^Io^i h^^I^e^S] ^^^>7l ^ 

<29> £ 2b tfl^l £ 9b^ £ 2a ifl^l S. 9a^ A-AS #)^^ ^^£.€-<^lcf. 
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1020030030883 ^^ 'U^}: 2003/11/18 

<30> 5. 2c Lfl^] :£ 9c^ 4^ :£ 2a ifl^l S. 9a^ B-B* tcj-ej- #l«fl:5l 

<3i> S. 2a, 2b ^ 2c# %i-S*>^, tiVS^l 71:^(10) ^^^1 oils] eiAl<gf^s.(i2) ^ 

^12 <^l3l^Al^^l-(14)o] juLtfls. ^^f^(18)* ^^^tb^. ^1-71 ;^ll <^2l^Al<gf^(12) 

^^^l'M#(12)^ avjt^l 7]%^ ^l^fe ^sl€-<^l al^H -^^2q-^£7]- BHl-^ 

= ^>^f^-^S ^ ^^112 <^l3l^Al^f^(14)^ ^7] til-i^l 7lJ^4 ^<a^ 

*>fe ^<^1 al-^^^V^, ^V7] ^7] ^12 «^l3iliflA]<gf^(14) ^Voil ^}^3.%-(16)-^ i 

^£ 9X^. >a-7l n>iH#(16)^ ^el^^^^i-o.s. ^A^^ ^ o;^t:^ 
<32> >a-7l >Hll ^ >^112 <^l3il^Al<g^s.(i4)^ ^AJ^>^ -^^ ^^U^l-TIM-, 2^f^^(i8) 

<33> £ 3a, 3b ^ 3c» ^S*>^, ^7] ^##(18) ^ ^7l ^£^1 7]^ilO)^ ^^>^^S. 

5l]E-]^^H Ir^^'^^CSO)* ^^^S^m H^^l(20)l- ^^^^4 -^Ajofl, ^A^cg^ ^6\] 

6\]s\^X\<^ 2ll€^(12a) ^ ^12 oil3il^Al<^ n^^(Ua)^] ^^S. 
(18a)# ^^j^cf. Aj-7l ^f^3iflii(i8a)^ t^Vr^ia. 2ll^(16a)# 1=1 ^^th ^ Si^^. 
<34> 4a. 4b ^ 4c# ^^sVi^, >a-7l H^^l(20)^ ^^^<=>\] ^"^^ ^11^(22)^ ^^^^ 

^. ^ll ^9l5V 5)1^(22)^ ^1-71 7i:^o:) ^ig^ ^11^^ ^1-71 

^^]:^ ^^S.^ ^ 9X^. ^^^^S., ^7] sfl^dSa)^ ^7l 

^11 5ll^(22)-9-S. -i-s1>i<>^tq-. ^7l m 5in^(22)^ ^^7] ^^^^ ^ 
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1020030030883 %■^ '^^t]-: 2003/11/18 

^ ^^1, ^^7] (50)^1 aig^ ^11 ^<^^ 2fl^(22)^ ^71 M- ell 

<35> S. 5a. 5b ^ 5c* ^^7] ^^n] 7]^^\ c,\]^^X\<^ ^^^J- 

t}<^ ^^7] ^% 5flli(18a)^ ^ ^£^1 7l^^ S^ofl ;^il3 oil3il^Al<^^(24)^: ^ 

^7l 3ill^(i8a)<Hl P>i3 3r|l^(i6a)ol , >^7l ;^13 <^l3il ^a] «gf^(24) 

^ ^11 ^ ;*112 <Hl2]^Al^ 3)l^(14a)^ S^a^^l :BeW n^lSa)^ 
^•^1 ^ ^i^. ^o^7l ;5ll3 «ll3XlBBAl<g#(24)^ ^7] ^11 ollsl^Al^ 3ll^(12a)3J]- 

^^^^ 7>^ ^ ^7l ;^12 <Hl3l^Al«a 3fl^(14a)2f ^^t!" #^^1 ^B^^AS 

^^^^ $1^4. 

<36> ^1-71 ^13 <^l5il^Al<gf.(24) ifloil ^^1:^ ^^^V<^ :li^>^/:^ell«el ^g^^ ^ o;i 

cf. n&m-, ^J-7l 4i^i/^efl«y <^<«^ ^^^^^<^lAi ^^^^ ^£ SX^. ±J9.^/^^]]9l 
* ^^^^ ^4-, ^7l ^^1-^ ;gA>ol^^oji^^ A>-g-^o.s>5*| ^7] ^13 <^l^^Al'M#(24) ^fl 
<=>fl ^^^^tb ^^^^ ^ ^cf. 

<37> T^l^sflA], .^V7l a>£^l 71^^(10)^ ^^oi] <blZ]-P5l^l 5^(26)* ^-^^ttcf. 

^^^■1^1^(26)^ ^^^^J«^1>H -^71 ;Hll ^«?!^ 2fl^(22)ol 3i\.^2^^^ «J-^1^ ^^^S. 

^^^?]:^-. n^^^, ^7] ^2^;^^]^(26)^ ^el^^^^-^S ^'^^^ ^ 9X^. 
<38> £ 6a. 6b ^ 6c# %^2:5>'a, 41-7I ^£^1 71^(10)^ ^^011 ;sll2 ^^el-(30)^ ^^^^ 

^. ^12 ^<=^^H30)^ ^J-7] ^#3ifl^(i8a)oi Aj-a.^ 7l-^;^ls^ tIIoIh 

^(28)^ ^^^t!:^-. °fl. ^J-7l >112 ^'?!^(30)* j^lEj^tl: ^. ^l^^fl'H ^7l >^ z^-;?! ;^1 ni- 
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1020030030883 <U^}: 2003/11/18 

(26)^ 3llE-1^^c.^M| Aj.7i TijolH ^^1^(28)^ ^1-71 p>>ia 3ll€(16a)S] <^^^^. ^7] m 

<39> JE 7a. 7b, ^ 7c« ^S^^]-^, ^7] 7\]o]^ ^H^(28)<H1 Sl^fl ^^-^l ;*ll3 <Hl3^^ 

^1^#(24)^ ^ITI^H. ^7] ;Hll ofls]HflAl<g jrfl^i- ^ ^^7] ofljij^Al*^ ^^-i-(14a)Sl 
^^^^ ia#Al^cf. ^z]-^^ ^-g-^H ;^ll 'Hl3ilinA]<gf^s.(i2)^ ai 

ZL ^i)-, ^71 3fl^(18a)<HlAi ^7] :4l <^]^^^]'^^^(12)<^] ^]7]^o]^ ^7] ^ 

^^'^'^(SO) ^Hl^ ±^ ^^ o]^^ ^12 oil 14)0] ^^1*>711 ^7] 
*^^<=g^(50)e] ^v-^ ^ ^7] ^12 «fl5ilHMAl^^l-(14)^ H^^E^^ ^lim<^^<^l «fl^t!:i=l-. 

<40> T^l^SflA^, -^01-71 ^B^<^^51 S.^d\] 7]]o]^ ^^5V(32)^ ^^^tVcf. ^. TllolH ^ 

^^32)^ >a-7l «:^^<^^(50) ^ -^71 >til2 <Hl3il ^a] <gf^s.(i4)^ ^^ofl ^^^^c^-. ^flol 
H ^'asv(32)^ <i^^^ S].^7l^^3}.^^ A>-g-^o.^>j^ ^5L^^l-7ll ^^^^ ^ ^cl-. 

<4i> £ 8a, 8b ^ 8c^ %i-2:^>^, ^^\^ ^^^^ ^-§-^1-^ 7\]o]B. .2.^^(28)^ ^11^^ 

^ 5ii=l-. TllolH 411(34)^ ^oM 3flBl(i8a)^ ^i-^* 7}S.^]^ 

^ ^ ^7] ^^^5lA>o]cn^^ ^A^^m tflAl, ^El-^el^- TllojE 3lfl^(34)^ ^ A^ 

^ ^S]A].olc5). ^^^^ ^-§-^H TflojH 3flEi(34)2l K^o\] ^s^Al-olc^^ ^^^^ ^ 

•^(50)^ a^ofl ^fl^ol ^A^^ ^ ojcf. 
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<42> £ 9a, 9b ^ 9c» ^2:3rl-ia, 4€(34)ol ^^^^ 7]^0] ^igcfl ;^]3 

^<?!m36)^ ^13 ^<?^^H36). ^<a^(30) ^ Aiz^xi^lB]-(26)* 

<43> ^ ^^d\] rc)-5^, ^7] s^^(40)o^ ^>«-oi] ^o^s^-o] oj7i ;^ 

^<^1 -^1-71 ^^i/^5fl«?I ^^^(40)^ ^^^S^m ^91 2.^ H^^l>iBloflAi 7] 

<44> Tjl^tflA^, iii^>i/:Befl^ ^^^(40) ifl<^l £^^1-8: ^11^^ ;^fl3 -^l^l^Alcg^ 

(24)2|- ^^^o.s ^#*>^ i^>i/:^5flol ^q-(42)^ ^^^^li}-. 
<45> £ lOa^ ^ ^11 ^^1<^H1 SSfl^l^E-l^ M-Bl-^ sg^^oirf. 

<46> £ lOb^ 5. la^ A-A» 41 *M 

<47> £. lOc^ S. la^ B-B# ^^S-to]!^. 

<48> £ 10a, £ 10b ^ £. 10c* ^2:*>ia, ^ ^12 ^a1<^1oii rt|.s. hV£. 

^1 10)011 ^^^^ H-^^l(20)ofl o^«fl c^^cHl H^^liE^^ ^A] 

•^1^ ^>^7l-^lS.. o];^^ ^^o^ ^^^o_s, ^A^^ ^^^11^^^ (14a, 50)^■, ^^7] 

^11^'^^*(14a. 50)^ *a=^<^l ^*>^ ±^^i/^^]o] <^^l-(52)-i: i^^Vcf. ^^y] 

^ll^<^^*(14a, 50)^ ^J-7l H^^1(20)«H1 S]«fl tl-^^ (50)31-, ^7] aV^^l 7^ ^ 

<H] ^>Sj1S. <^l3l^^l'af^-i-(l4a)S. ^^^^^Cf. ;Hll ^AH1S!|. =:-3g iill^<^^ 

(14a, 50)^1 ^>S-#4 ^>i3 3(lBi(i6a)^ ^^^-^S. oj^slol oij|, ;^]o1e 3fl^(34)^ -^-71 
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^l]^*^^l-(14a. 50) A>olo] 7j ^<^s^, >^7l ^3g^i)^<^^o^ ^^^4 >^V7l v\^3. ^1^ 
(16a) >^>oHl ^K^;^ 9X^. ^^7] 7\]o]m ^€(34)^ €^fl^<^^#(14a, 50)2^ ^i-^l- 7V 

^^H^'^^-i-^ ^ Sit:!-. ^^^B^'^^-i-^ S.^^] H^^l^Eio:! ^fl^<^^^ 

<50> c-l o] E^^i^E^^ ^^>i/^eflo] c^^^ 7>^cl-. r4el-A-l , ^^>./^ell 
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l^^^^ 11 

^7] Tflole 3ifl^3|. >^7] 5fl^#l- AH oil 7W^m TflolH ^<S^^; 

^ AJ.7I aVjt^fl 71:^ Aj-ololl 7ll7fl5l ^(^nv aflEl^ i^^fSl , 4V7I ^fl^*^^*^ ^ 

^i^* -^1-71 tiVs^l 71^3)- <?!^:Q ^^-^S *m B^^I^E]. 

3] 

^oM ^11^^^ si Al-^OI] ^A^^ Dl.>-3 3£ll^^ if-S^VSl, 

^^7] TflolH 311^^ ^Aj-w. ^ll^f^jq. Aj-7l D>^3 311^ A>ololl c^^J-Slol AV7I ^1^^^ ^11 
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I^j^^l- 41 

^1 1 %H1 

^7] ^fl^«^^ ^ ^2] 4l^>./:^efl«y ^£^1 7l^Sl :^^o\] 

# C-1 ^^^>£]. 

^7] ^SL^/^^]o] >^7l ^<?1^ 3t|]^^ ^-g-§><^ ^7] ^^>i/=5ll<y 

5] 

>a-7l 341^ ^ ^7l TllojE jlfl^ol ^A^^ y^^^] 71:^^1 ^igofl ^^^^ ;«ll3 ^ 

^>7l rli^>i/^efl^ ;^13 ^^sv ^ >^>7l >H12 ^fl^^ 

[^^^1- 6] 
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^£^1 7l:^oil H^^ll- ^^^M ^^1*^1, ^=11 
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